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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

• If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)^ Responsive to communication(s) filed on 19 January 2005 . 
2a)S This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) S Claim(s) 58-84 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [X] Claim(s) 58-84 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 29 January 2004 is/are: a)E3 accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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1 Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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Detailed Action 



1. This Office Action is submitted in response to Amendment filed 1-19-2005, 
wherein claims 58-61,63,65,68-73,77, and 78 have been amended. Claims 58-84 are 
pending. 

Examiners Response to Arguments 



2. Applicants arguments are moot in view of new grounds for rejection. 



Double Patenting 

3. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington f 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

4. Claims 58-84 are provisionally rejected under the judicially created doctrine 
of obviousness-type double patenting as being unpatentable over claims 52-95 of 
copending Application No. 09891612. Although the conflicting claims are not identical, 



they are not patentably distinct from each other because it is obvious to one of 
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ordinary skill in the art that all the limitations in claims 58-84 of Application No. 
10766041 are contained in Claims 52-95 of Application No. 09891612. By way of 
example, a comparison of Claims 58,70, and 71-73 of Application No. 10766041 , with 
claims 61-67 of Application No. 09891612 is included below. 

Claims 58,70, and 71-73, of Application No. 10766041, read as follows: 
Claim 58 (Currently Amended): An electron beam apparatus for irradiating a 
sample with a primary electron beam, and detecting a secondary electron beam 
generated from the sample by the irradiation to evaluate the sample surface, 
comprising: 

an electron gun having a cathode for emitting a primary electron beam; 
a lens positioned near said electron gun; 

an objective lens for accelerating secondary electrons emitted from the sample; 
a beam separator for separating said secondary electrons from a primary 
electron-optical system and directing them toward a secondary electron detector; and 
a stage for supporting the sample; 

wherein said beam separator is positioned above said objective lens so that the 
secondary electrons pass through said objective lens and then are deflected and 
separated from said primary electro-optical system without entering a lens of said 
primary electro-optical system, and said stage comprises: 

a vacuum sealing mechanism based on differential pumping; and 
a partition positioned between a location on the sample surface irradiated with 
the primary electron beam(s) and working chamber for reducing conductance, wherein 
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a pressure difference is produced between the electron beam irradiated region and 
said working chamber. 

Claim 70 (Currently Amended): An electron beam apparatus according to Claim 
63, wherein said stage appratus comprises: 

a non-contact supporting mechanism based on a hydrostatic bearing, and a 
vacuum sealing mechanism based on differential pumping; and 

a partition positioned between a location on the sample surface irradiated with 
the primary electron - beam and said hydrostatic bearing support of said stage 
apparatus, for reducing conductance, 

wherein a pressure difference is produced between the electron beam irradiated 
region and said hydrostatic bearing support. 

Claim 71 (Currently Amended): An electron beam apparatus according to Claim 
70, wherein at least surfaces of parts of said stage apparatus facing said hydrostatic 
bearing are subjected to a surface treatment for reducing gas emission. 

Claim 72 (Currently Amended): An electron beam apparatus according to Claim 
63, wherein the sample is carried on a stage apparatus which is accommodated in a 
housing and supported by hydrostatic bearings with respect to said housing in a non- 
contact manner; 

said housing for accommodating said stage apparatus is evacuated; and 
said electron beam apparatus further comprises a differential pumping mechanism 
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provided around a portion of said electron beam apparatus for irradiating the sample 
surface with the primary electron beam for evacuating the irradiated region on the 
sample surface. 

Claim 73 (Currently Amended): An electron beam apparatus according to Claim 
72, wherein a gas supplied to said hydrostatic bearings of said stage apparatus is dry 
nitrogen or highly pure inert gas, said dry nitrogen or said highly pure inert gas being 
exhausted from said housing for accommodating said stage apparatus, pressurized, 
and again supplied to said hydrostatic bearing. 

Claims 61-67 of Application No. 09891612, read as follows; 

An electron beam lithography system for imaging a pattern onto an article, the 
system comprising: an electron beam source for generating an electron beam; an 
optical projection system to project a pattern defined by a mask onto a surface of the 
article; and a stage positioning system for supporting and positioning the article; the 
system comprising: a stationary frame configured to support an article to be 
processed; a slide movable relative to the stationary frame in a first direction; a 
support platform connected to the slide and movable therewith in the first direction, the 
support platform being movably attached to the slide for movement in a second 
direction; a first linear motor comprising a first magnet assembly and a first coil device 
engaged with the first magnet assembly to move the slide in the first direction; and a 
second linear motor comprising a second magnet assembly and a second coil device 
attached to the support platform and engaged with the second magnet assembly to 
move the support platform in the second direction, wherein elements of the stage 
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positioning system having magnetic permeability remain essentially stationary during 
processing of the article. 

It is obvious to one of ordinary skill in the art that all the limitations in Claims 58- 
84 of Application No. 10766041, are for the most part, contained in Claims 52-95 of 
Application No. 09796641. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

5. Claims 58-84 are also rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-55 of U.S. 
Patent No. 6,855,929. 

Although the conflicting claims are not identical, they are not patentably distinct 
from each other because it is obvious to one of ordinary skill in the art that all the 
limitations in Claims 58-85 of Application No. 10766041, are contained in claims 1-55 
of U.S. Patent No. 6,855,929. By way of example, a comparison of Claims 58,70, and 
71-73 of Application No. 10766041, with claims 11,12,48 and 49 of U.S. Patent No. 
6,855,929 is included below. 

Claims 58,70, and 71-73 of Application No. 10766041, are shown above. 
Claims 1 1 ,12,48 and 49 of U.S. Patent No. 6,855,929 read as follows: 

1 1 . The substrate inspection apparatus in accordance with claim 1 , in which 
said stage is accommodated in a housing of said inspection chamber and 
supported by a hydrostatic bearing in a non-contact manner, wherein said 
housing containing said stage is evacuated to vacuum, and a differential 
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pumping mechanism is arranged in a surrounding of a section irradiating the 
electron beam onto said substrate surface, for evacuating a region on said 
substrate subject to an electron beam irradiation. 



12. The substrate inspection apparatus in accordance with claim 1 1 , in 
which a gas supplied to said hydrostatic bearing of said stage is either of a 
dry nitrogen or a highly purified inert gas, wherein said dry nitrogen or said 
highly purified inert gas, after having been exhausted from said housing 
containing said stage, is pressurized and supplied again to said hydrostatic 
bearing. 

48. A substrate inspection apparatus comprising: 

a. a beam source for emitting an electron beam having a specified width; 

b. a primary electron optical system for introducing said electron beam to a 
surface of a substrate subject to an inspection; 

c. a secondary electron optical system for guiding secondary electrons emitted 
from said substrate to a detecting system; 

d. an image processing system for forming a secondary electron image based on 
a detection signal of a secondary electron beam obtained by said detecting system; 

e. a state for holding said substrate in such a manner that said substrate may be 
moved successively with at least one degree of freedom; 

f. an inspection chamber for said substrate; 



Application/Control Number: 10/766,041 Page 8 

Art Unit: 2881 

g. a substrate conveying mechanism capable of carrying said substrate into said 
inspection chamber and taking out it therefrom; 

h. an image processing analyzer capable of detecting a defective location on the 
substrate loaded into said inspection chamber-based on the secondary electron image 
formed by said image processing system; 

i. a vibration isolating mechanism for said inspection chamber; 

j. a vacuum system capable of controlling a vacuum atmosphere to be 
maintained in said inspection chamber; and 

k. a control system for indicating and/or storing said defective location on said 
substrate detected by said image processing analyzer, and in which said stage is 
provided with a non-contact supporting mechanism by means of a hydrostatic bearing 
and a vacuum sealing mechanism by means of a differential pumping, and a divider is 
arranged between a location on said substrate subject to the electron beam irradiation 
and a hydrostatic bearing supporting section of said stage so as to reduce a 
conductance, so that a pressure difference may be generated between the electron 
beam irradiated region and said hydrostatic bearing supporting section. 

49. The substrate inspection apparatus in accordance with claim 48, in which said 
divider includes a differential pumping structure built therein. 

It is obvious to one of ordinary skill in the art that all the limitations in Claims 58- 
84 of Application No. 10766041 are for the most part, contained in U.S. Patent No. 
6,855,929. 
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6. Claims 58-84 are also rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-60 of U.S. 
Patent No. 6,593,152. 

Although the conflicting claims are not identical, they are not patentably distinct 
from each other because it is obvious to one of ordinary skill in the art that all the 
limitations in Claims 58-84 of Application No. 10766041, are contained in Claims 1-60 
of U.S. Patent No. 6,593,152 

. By way of example, a comparison of Claims 58,70, and 71-73 of Application 
No. 10766041, with claims 35,36,41, and 59 of Application No. 09731934 is included 
below. 

Claims 58,70, and 71-73 of Application No. 10766041, are shown above. Claims 
35,36,41, and 59 of U.S. Patent No. 6,593,152 read as follows: 

35. An electron beam apparatus according to claim 1 , further comprising a stage 
apparatus for carrying the sample thereon, the stage apparatus comprising: a non- 
contact supporting mechanism based on a hydrostatic bearing, and a vacuum sealing 
mechanism based on differential exhaustion; and a partition positioned between a 
location on the sample surface irradiated with the primary electron beam and the 
hydrostatic bearing support of the stage apparatus for reducing conductance, whereby 
a pressure difference is produced between an electron beam irradiated region and the 
hydrostatic bearing support. 

36. An electron beam apparatus according to claim 35, wherein the partition 
contains a differential pumping structure. 
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41 . An electron beam apparatus according to claim 1 , wherein, the stage 
apparatus for carrying the sample thereon is accommodated in a housing and 
supported by the hydrostatic bearing with respect to the housing in a non-contact 
manner; the housing for accommodating the stage apparatus is evacuated; and the 
electron beam apparatus further comprises a differential pumping mechanism 
provided around a portion of the electron beam apparatus for irradiating the sample 
surface with the primary electron beams for evacuating the irradiated region on the 
sample surface. 

59. A sample evaluation method according to claim 49, further comprising: 
supporting a stage apparatus for carrying the sample thereon in a housing by a 
hydrostatic bearing in a non-contact manner; evacuating the housing containing 
the stage apparatus; and exhausting the irradiated region on the sample surface by a 
differential pumping mechanism provided around a portion of the electron beam 
apparatus for irradiating the sample surface with the primary electron beams. 

It is obvious to one of ordinary skill in the art that all the limitations in Claims 58- 
84 of Application No. 10766041 are for the most part, contained in Claims 1-60 of U.S. 
Patent No. 6,593,152. 
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Claims Rejection - 35 U.S.C. 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and the 
prior art are such that the subject matter as a whole would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to which the subject matter pertains. Patentability shall not 
be negatived by the manner in which the invention was made. 

7. Claims 58-72, and 75-84 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,038,018 to Yamazaki, and Petric, U.S. Patent No. 
4,528,451. 

Yamazaki (018) discloses an electron beam inspection apparatus that includes 
the following; 

(a) An electron gun for emitting a plurality of electron beams, spaced apart at 
equal intervals to scan a semiconductor wafer, and a deflector 27 for deflecting 
secondary electrons toward the secondary optical system, that incorporates an E x B 
filter above the objective lens system 14, having coils 41a and 41b, equivalent in the 
shape of a toroid as recited in claims 58,59,61, and 63. See Column 10, line 42-55; 
and figure 9 below; 
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(b) Imaging with aTDICCD detector synchronized with stage movement, as 
recited in claim 60. See Column 7, line 56-62; 

(c) Adjusting beam current and beam spacing relative to image blur (S/N) caused 
by secondary electrons, as recited in claims 62 and 63. See Column 6, line 1 1-32; 

(d) Scanning a regular pattern in units of stripe width, as recited in claims 64 and 
65. See Column 13, line 39-52; 
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(e) Beam intensity detection and control, as recited in claims 61 and 65. See 
Column 9, line 20-23; 

(f) Defect detection and image processing by image comparison, as recited in 
claim 69. See Column 5, line 39-57; and Column 13, line 3-18; 

(g) Voltages applied to the wafer surface using power source 45, as recited in 
claim 67. See Column 2, line 6-23; Column 6, line 56-64; 

(h) Performing wafer inspection, as recited in claims 75 and 76. See Abstract; 
Regarding claims 77-84, Yamazaki (018), as applied above discloses all the 

limitations of the methods claimed therein. 

Yamazaki (018) fails to teach the use of a vacuum seal based on differential 
pumping, and a partition between the sample irradiation region and the working 
chamber to maintain a pressure difference between the sample irradiation region and 
the working chamber, as recited in claims 58, and 70-72. However, Petric (451) 
discloses an envelope apparatus 10 that provides a partition between vacuum zone 44 
and the working chamber, where the envelope apparatus 10 includes annular aperture 
48, which is coupled to the first stage vacuum pump 20 which reduces the pressure 
(differentially pumped) around the vacuum zone 44 to a low vacuum level. See 
Column 4, line 52-68; and Figure 2 below. 

Therefore it would have been obvious to one of ordinary skill in the art that the 
electron beam inspection apparatus and method of Yamazaki (018), can be modified 
to use the differentially pumped vacuum envelope of Petric (451), to provide a low 
conductance gap between the vacuum tip and the wafer surface so that the irradiation 
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vacuum zone can be differentially vacuum pumped to a low vacuum level, thereby 
providing the required vacuum level for wafer processing. 




8. Claims 73 and 74 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Yamazaki (018) and Petric (451), in view of Tanaka, U.S. Patent No. 
6,509,957. 

The combination of Yamazaki (018) and Petric (451), discloses nearly all the 
limitations of claims 73 and 74, but fails to teach the use of a loader for supplying a 
sample to the stage apparatus and the use of dry nitrogen in the hydrostatic bearings. 
However, Tanaka (957) discloses in FIG. 3, a wafer loader compartment 48 having an 
inner loader chamber 46 is disposed adjacent to the compartment 42 that has the 
wafer chamber 40. 
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Also, the wafer stage is supported by a hydrostatic bearing, and a hydrostatic 
pressure of pressurized gas (e.g., helium or nitrogen gas, or the like) emitted from the 
bearing surfaces of the vacuum preload hydrostatic bearing devices. See Column 15, 
line 3-8; Column 23, line 46-60. 

Therefore it would have been obvious to one of ordinary skill in the art that the 
electron beam inspection apparatus and method of Yamazaki (018) and Petric (451), 
can be modified to use the stage device of Tanaka (957), to provide a wafer stage 
that is non-contactingly supported with approximately several microns of 
clearance above the moving surface, where the wafer replacement shock force is 
eliminated, thereby preventing generation of a positional shift to an object mounted on 
the moving member. 

Conclusion 

9. The Amendment filed on 1-19-2005 has been considered but the arguments 
are moot in view of new grounds for rejection. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

10. Any inquiry concerning this communication or earlier communications should be 
directed to Phillip Johnston whose telephone number is (571 ) 272-2475. The examiner 
can normally be reached on Monday-Friday from 7:30 am to 4:00 pm. If attempts to 
reach the examiner by telephone are unsuccessful, the examiners supervisor John Lee 
can be reached at (571 ) 272-2477. The fax phone number for the organization where 
the application or proceeding is assigned is 703 872 9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




